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1
MULTI-CHARACTER CONTINUOUS
HANDWRITING INPUT METHOD

BACKGROUND OF THE PRESENT INVENTION

1. Field of Invention

The present invention belongs to the technical field of
handwriting input, relates to a handwriting input method, and
specifically relates to a multi-character continuous handwrit-
ing input method.

2. Description of Related Arts

Inrecent years, the handwriting input method, as an impor-
tant text input manner, has been widely applied to many
mobile electronic devices such as smart phones, tablet com-
puters, netbooks, Global Positioning System (GPS) termi-
nals, learning machines, and the like. The handwriting input
method generally refers to that a user writes text with a pen or
afinger on a touch screen of an electronic device; meanwhile,
the electronic device recognizes collected the writing tracks
of the text, converts the tracks to corresponding text and
displays the text on the screen. Currently, due to the size
limitation of a touch screen of a mobile device, in general
cases, a user can only write one character on the touch screen
each time; after finishing writing a character, the user usually
needs to pause for a period (a typical pause lasts about 200 ms
to 1000 ms), waiting for the mobile device to detect and
recognize a previously written character, before inputting a
next character through handwriting. As a result, the input
efficiency of handwritten text is low, and people cannot carry
out continuous handwriting input in accordance with their
natural writing habit.

In order to improve the handwriting input efficiency,
related researchers develop a full-screen writing and full-
screen recognition handwriting input solution, in which a
small number of characters can be written on the touch screen
at one time. However, the method is still restricted by the size
of'the touch screen, does not allow continuous writing of any
number of characters (for example, finishing writing a com-
plete sentence); especially, on a mobile electronic device
where the size of the touch screen is limited (such as a smart
phone), only a small number of characters can be written on
the full touch screen (especially, only less than four characters
can be written on a touch screen that senses finger writing);
moreover, if different characters are connected or overlapped
when a user writes on a full screen, a recognition engine may
fail to correctly segment and recognize characters.

SUMMARY OF THE PRESENT INVENTION

The technical problemto be solved by the present invention
is providing a multi-character continuous handwriting input
method, which allows a user to write different characters
without pauses, and allows continuous writing of multiple
handwritten characters on a handwriting screen and corre-
sponding recognition and display processing, thereby signifi-
cantly improving the input efficiency of handwritten text.

In order to solve the above-mentioned problem, the present
invention adopts the following technical solution:

A multi-character continuous handwriting input method,
where the method comprises the following steps:

Step 110: touching a touch screen with a handwriting pen
or a finger to start inputting a stroke;

Step 120: moving the handwriting pen or the finger on the
touch screen; recording a stroke track and displaying the
stroke track on a handwriting area on the touch screen;

Step 130: moving the handwriting pen or the finger away
from the touch screen, current stroke input being finished;
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Step 140: determining whether the currently written stroke
and a previously input stroke belong to the same character; if
yes, going to Step 150; otherwise, going to Step 170;

Step 150: determining whether a new stroke is inputted; if
yes, going to Step 120; otherwise, going to Step 160;

Step 160: submitting a currently written character track to
a recognition engine for recognition, and outputting a recog-
nition result; going to Step 220;

Step 170: determining whether some character on the
touch screen is dimmed; if yes, going to Step 180; otherwise,
going to Step 190, wherein the dimmed character refers to a
previous handwritten character that has been written and
recognized, and a stroke color thereof has been processed in
Step 200;

Step 180: clearing a previous dimmed character;

Step 190: forming all strokes except the current stroke into
a handwritten character, submitting the handwritten character
to the recognition engine for recognition, and outputting a
recognition result;

Step 200: dimming a stroke color of the handwritten char-
acter formed of all the strokes except the current stroke, or
making colors of an (i+1)” character and an i” character
different, where the character is defined as a dimmed charac-
ter; and

Step 210: determining whether a new stroke is inputted; if
yes, going to Step 120; otherwise, going to Step 160; and

Step 220: ending.

As a preferred implementation of the present invention, in
Step 140, the determining whether the currently written
stroke and previously input strokes belong to same character
is performed according to a relationship between geometric
position information of the currently written stroke and geo-
metric position information of a character formed of all the
previously input strokes, which comprises the following
steps:

Step 141: determining whether the current stroke is the first
stroke inputted by the user; if yes, going to Step 146; other-
wise, going to Step 142;

Step 142: determining whether the current stroke is a new
character stroke on the right side of a previous stroke; if yes,
going to Step 145; otherwise, going to Step 143;

Step 143: determining whether the current stroke overlaps
another previously written stroke; if yes, going to Step 144;
otherwise, going to Step 145;

Step 144: determining whether an overlapping degree
between the current stroke and the previously written stroke is
greater than a given threshold; if yes, going to Step 146;
otherwise, going to Step 145;

Step 145: returning a determination result that the currently
input stroke and the previously input stroke probably belong
to the same character; and

Step 146: returning a determination result that the currently
input stroke and the previously input stroke do not belong to
the same character.

A multi-character continuous handwriting input method
comprises the following steps:

writing a character on a touch unit; after writing an i”
character, writing an (i+1)” character on the i character in an
overlapping manner;

when a user is writing, determining whether a current
stroke belongs to the i character or (i+1)” character;

when it is determined that the user starts writing the (i+1)”
character in an overlapping manner, dimming a display color
of strokes of the i character automatically, so that the user
sees a clear track of a newly written character on a display
screen; and
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continuously writing multiple characters without pauses
according to the above manner, wherein when an (i+2)”
character is written, the i*” character disappears automatically
from the display screen, and the color of the (i+1)” character
is dimmed automatically, or colors of the (i+1)” character and
the (1+2)” character are made to be different.

As a preferred solution of the present invention, the method
for determining whether the current stroke written by the user
belongs to the i” character or (i+1)? character comprises the
following steps:

Step 141: determining whether the current stroke is the first
stroke inputted by the user; if yes, going to Step 146; other-
wise, going to Step 142;

Step 142: determining whether the current stroke is a new
character stroke on the right side of a previous stroke; if yes,
going to Step 145; otherwise, going to Step 143;

Step 143: determining whether the current stroke overlaps
another previously written stroke; if yes, going to Step 144;
otherwise, going to Step 145;

Step 144: determining whether an overlapping degree
between the current stroke and the previously written stroke is
greater than a given threshold; if yes, going to Step 146;
otherwise, going to Step 145;

Step 145: returning a determination result that the currently
input stroke and the previously input stroke probably belong
to the same character; and

Step 146: returning a determination result that the currently
input stroke and the previously input stroke do not belong to
the same character.

In order to implement the present invention, the following
hardware conditions are required: the device needs to
equipped with general operation and storage apparatuses,
comprising a Central Processing Unit (CPU) of a certain
frequency, certain memory for operation and system software
for storage, a basic operating system, application software, a
storage space for various data, and the like. The device needs
a touch screen that allows for handwriting; any area on the
touch screen may be specified as a handwriting input area; the
touch screen further has a display area for displaying a rec-
ognition result, a command button area, and the like.

The present invention has the following beneficial effects:
the multi-character continuous handwriting input method of
the present invention allows a user to carry out continuous
handwriting input on a touch screen in accordance with peo-
ple’s natural handwriting habit, and allows continuous writ-
ing of multiple handwritten characters without pauses; the
handwriting recognition engine automatically recognizes and
outputs the track inputted by the user, thereby effectively
improving the efficiency of handwriting input.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an example of an overlapping writing man-
ner.

FIG. 2 demonstrates a process of writing six characters of
“#&{EE¥% ~ in an overlapping manner and recognizing the
handwritten character string by a recognition engine.

FIG. 3 is aflow chart of the method according to the present
invention.

FIG. 4 is a flow chart of determining whether a currently
written stroke and a previous stroke belong to a same charac-
ter.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The exemplary embodiments of the present invention are
described in detail below with reference to the accompanying
drawings.
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Embodiment 1

By means of the overlapping writing manner, the present
invention allows a user to continuously write multiple hand-
written characters without pauses and allows for correspond-
ing recognition processing, thereby effectively improving the
input efficiency of written text, and providing a freer and more
efficient handwriting input manner.

The overlapping writing manner refers to that after finish-
ing writing a character, a user can write a next character in an
overlapping manner on the first character. As shownin FIG. 1,
when a user continuously writes two characters of “#% ”, the
second character “# * may be written in an area overlapping
that of the first character. Through a related technical means,
different strokes of the first character and the second character
can be detected; when the user starts writing a second char-
acter in an overlapping manner, a stroke display color of the
first character is dimmed automatically, so that the user can
see a clear track of the newly written character on a display
screen. In this manner, multiple characters can be written
continuously without pauses; when a third character is writ-
ten, the first character automatically disappears from the dis-
play screen, while the color ofthe second character is dimmed
automatically; the rest can be done in the same manner. FIG.
2 is a schematic view of a processing result of an electronic
device and a corresponding processing result of character
color conversion when six characters of “# #1528 » is writ-
ten.

The device for implementing the present invention may be
a smart phone (such as the HTC/Google Nexus One smart
phone) with a touch screen, where the cell phone has a touch
screen that can collect stroke tracks written by a user with a
finger. The C++ language is used to write various processing
programs, and hence the present invention can be imple-
mented desirably. The present invention can also be imple-
mented on other mobile electronic devices such as a tablet
computer, a Personal Digital Assistant (PDA) and a GPS
terminal; the present invention can also be implemented by
using other programming languages such as Java.

Referring to FIG. 3, the present invention discloses a multi-
character continuous handwriting method, comprising the
following steps:

Step 110: A finger touches a touch screen to start inputting
a stroke; a program detects an event that the finger touches the
touch screen, and starts recording a character stroke track
inputted by a user.

Step 120: A handwriting pen or the finger moves on the
touch screen; the program records a handwriting stroke track
and displays the stroke track on a handwriting area on the
touch screen; in this embodiment, a currently written charac-
ter stroke is displayed in red color (certainly, the currently
written stroke may also be displayed in other colors, which
does not affect the substantial content of the present inven-
tion).

Step 130: The handwriting pen or the finger leaves the
touch screen, input of the current stroke being ended.

Step 140: Determine whether the currently written stroke
and a previously input stroke belong to the same character; if
yes, go to Step 150; otherwise, go to Step 170.

The determining whether the currently written stroke and a
previously input stroke belong to the same character is per-
formed according to a relationship between geometric posi-
tion information of the currently written stroke and geometric
position information of a character formed of all the previ-
ously input strokes, a specific implementation flow chart is
shown in FIG. 4.

Step 150: Determine whether a new stroke is inputted; if
yes, go to Step 120; otherwise, go to Step 160.



US 9,323,456 B2

5

Step 160: Submit a currently written character track to a
recognition engine for recognition, and output a recognition
result; go to Step 220.

Step 170: Determine whether some character on the touch
screen is dimmed; if yes, go to Step 180; otherwise, go to Step
190.

The dimmed character refers to a previous handwritten
character that has been written and recognized, and a stroke
color thereof has been processed in Step 200; or colors of an
(i+1)” character and an i character are made to be different.

Step 180: Clear a previous dimmed character.

Step 190: combine all strokes except the current stroke into
a handwritten character, submit the handwritten character to
the recognition engine for recognition, and output a recogni-
tion result.

Step 200: Dim a stroke color of the handwritten character
formed of all the strokes except the current stroke (in this
embodiment, a grey color is used as a dimmed color of the
stroke), where the character is defined as a dimmed character;
or make colors of an (i+1)* character and an i character
different.

Step 210: Determine whether a new stroke is inputted; if
yes, go to Step 120; otherwise, go to Step 160.

Step 220: End.

Referring to FIG. 4, in Step 140, the determining whether
the currently written stroke and a previously input stroke
belong to a same character is performed according to a rela-
tionship between geometric position information of the cur-
rently written stroke and geometric position information of a
character formed of all the previously input strokes, which
comprises the following steps:

Step 141: Determine whether the current stroke is the first
stroke inputted by the user; if yes, go to Step 146; otherwise,
go to Step 142.

Step 142: Determine whether the current stroke is a new
character stroke at a right side of a previous stroke; if yes, go
to Step 145; otherwise, go to Step 143.

Step 143: Determine whether the current stroke overlaps
another previously written stroke; if yes, go to Step 144;
otherwise, go to Step 145.

Step 144: Determine whether an overlapping degree
between the current stroke and the previously written stroke is
greater than a given threshold; if yes, go to Step 146; other-
wise, go to Step 145.

Step 145: Return a determination result that the currently
input stroke and the previously input stroke probably belong
to the same character.

Step 146: Return a determination result that the currently
input stroke and the previously input stroke do not belong to
the same character.

Embodiment 2

The embodiment discloses a multi-character continuous
handwriting input method, comprising the following steps:

A character is written on a touch unit; after writing an i”
character, an (i+1)” character is written on the i” character in
an overlapping manner.

When a user is writing, it is determined whether a current
stroke belongs to the i” character or (i+1)” character.

When it is determined that the user starts writing the (i+1)"”
character in an overlapping manner, a display color of strokes
ofthe i” character is dimmed automatically, or colors of the i?”
character and the (i+1) character are made to be different, so
that the user sees a clear track of a newly written character on
a display screen.

Multiple characters are written continuously without
pauses according to the above manner, wherein when an
(i+2)™ character is written, the i character disappears auto-
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matically from the display screen, and the color of the (i+1)”
character is dimmed automatically, or colors of the (i+1)”
character and the (i+2)™ character are made to be different.

In conclusion, the multi-character continuous handwriting
input method provided by the present invention allows a user
to carry out continuous handwriting input on a touch screen in
accordance with people’s natural writing habit, and allows
continuous writing of multiple handwritten characters with-
out pauses; the handwriting recognition engine automatically
recognizes and outputs the track inputted by the user, thereby
effectively improving the efficiency of handwriting input.

Herein, the description and application of the present
invention are illustrative, and the scope of the present inven-
tion is not intended to be limited to the above embodiments.
Variations and changes to the embodiments disclosed herein
are possible. Replacement made to the embodiments and
equivalent parts are well-known to persons skilled in the art.
It should be known to persons skilled in the art that, the
present invention can be implemented in other forms, struc-
tures, arrangements, ratios and through other components,
materials, and parts without departing from the script or
essential features of the present invention. Other variations
and changes may be made to the embodiments disclosed
herein without departing from the scope and script of the
present invention.

What is claimed is:

1. A multi-character continuous handwriting input method,

comprising the following steps:

Step 110: touching a touch screen with a handwriting pen
or a finger to start inputting a stroke;

Step 120: moving the handwriting pen or the finger on the
touch screen; recording a stroke track and displaying the
stroke track on a handwriting area on the touch screen;

Step 130: moving the handwriting pen or the finger away
from the touch screen, current stroke input being fin-
ished;

Step 140: determining whether the currently written stroke
and a previously input stroke belong to the same char-
acter; if yes, going to Step 150; otherwise, going to Step
170;

wherein the determining whether the currently written
stroke and a previously input stroke belong to the same
character is performed according to a relationship
between geometric position information of the currently
written stroke and geometric position information of a
character formed of all the previously input strokes,
comprising the following steps:

Step 141: determining whether the current stroke is the first
stroke inputted by the user; if yes, going to Step 146;
otherwise, going to Step 142;

Step 142: determining whether the current stroke is a new
character stroke on the right side of a previous stroke; if
yes, going to Step 145; otherwise, going to Step 143;

Step 143: determining whether the current stroke overlaps
another previously written stroke; if yes, going to Step
144; otherwise, going to Step 145;

Step 144: determining whether an overlapping degree
between the current stroke and the previously written
stroke is greater than a given threshold; if yes, going to
Step 146; otherwise, going to Step 145;

Step 145: returning a determination result that the currently
input stroke and the previously input stroke probably
belong to the same character; and

Step 146: returning a determination result that the currently
input stroke and the previously input stroke do not
belong to the same character;
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Step 150: determining whether a new stroke is inputted; if
yes, going to Step 120;

otherwise, going to Step 160;

Step 160: submitting a currently written character track to
a recognition engine for recognition, and outputting a
recognition result; going to Step 220;

Step 170: determining whether some character on the
touch screen is dimmed; if yes, going to Step 180; oth-
erwise, going to Step 190, wherein the dimmed charac-

ter refers to a previous handwritten character that has 1

been written and recognized, and a stroke color thereof
has been processed in Step 200;

Step 180: clearing a previous dimmed character;

Step 190: combining all strokes except the current stroke
into a handwritten character, submitting the handwritten
character to the recognition engine for recognition, and
outputting a recognition result;

Step 200: dimming the stroke color of the handwritten
character formed of all the strokes except the current
stroke, or making colors of an (i+1)? character and an i”
character different, wherein the character is defined as a
dimmed character; and

Step 210: determining whether a new stroke is inputted; if
yes, going to Step 120; otherwise, going to Step 160; and

Step 220: ending.

2. A multi-character continuous handwriting input method,

comprising the following steps:

Step 110: touching a touch screen with a handwriting pen
or a finger to start inputting a stroke;

Step 120: moving the handwriting pen or the finger on the
touch screen; recording a stroke track and displaying the
stroke track on a handwriting area on the touch screen;

Step 130: moving the handwriting pen or the finger away
from the touch screen, current stroke input being fin-
ished;

Step 140: determining whether the currently written stroke
and a previously input stroke belong to the same char-
acter; if yes, going to Step 150; otherwise, going to Step
170;

Step 150: determining whether a new stroke is inputted; if
yes, going to Step 120; otherwise, going to Step 160;
Step 160: submitting a currently written character track to
a recognition engine for recognition, and outputting a

recognition result; going to Step 220;

Step 170: determining whether some character on the
touch screen is dimmed; if yes, going to Step 180; oth-
erwise, going to Step 190, wherein the dimmed charac-
ter refers to a previous handwritten character that has
been written and recognized, and a stroke color thereof
has been processed in Step 200;

Step 180: clearing the previous dimmed character;

Step 190: combining all strokes except the current stroke
into a handwritten character, submitting the handwritten
character to the recognition engine for recognition, and
outputting a recognition result;

Step 200: dimming the stroke color of the handwritten
character formed of all the strokes except the current
stroke, or making colors of an (i+1)? character and an i”
character different, wherein the character is defined as a
dimmed character; and

8

Step 210: determining whether a new stroke is inputted; if
yes, going to Step 120; otherwise, going to Step 160; and

Step 220: ending.

3. A multi-character continuous handwriting input method,

5 comprising the following steps:
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writing a character on a touch unit; after writing an i”
character, writing an (i+1)” character on the i” character
in an overlapping manner;

when a user is writing, determining whether the current
stroke belongs to the i character or the (i+1)™ character;

when it is determined that the user starts writing the (i+1)”
character in an overlapping manner, dimming a display
color of strokes of the i character automatically, so that
the user sees a clear track of a newly written character on
a display screen; and

continuously writing multiple characters without pauses
according to the above manner, wherein when an (i+2)”
character is written, the i” character disappears auto-
matically from the display screen, and the color of the
(i+1)” character is dimmed automatically, or colors of
the (i+1)™ character and the (i+2)” character are made to
be different.

4. The multi-character continuous handwriting input

method as in claim 3, wherein:

a method for determining whether the current stroke writ-
ten by the user belongs to the i” character or (i+1)”
character comprises the following steps:

Step 141: determining whether the current stroke is a first
stroke inputted by the user; if yes, going to Step 146;
otherwise, going to Step 142;

Step 142: determining whether the current stroke is a new
character stroke at a right side of a previous stroke; if
yes, going to Step 145; otherwise, going to Step 143;

Step 143: determining whether the current stroke overlaps
another previously written stroke; if yes, going to Step
144; otherwise, going to Step 145;

Step 144: determining whether an overlapping degree
between the current stroke and the previously written
stroke is greater than a given threshold; if yes, going to
Step 146; otherwise, going to Step 145;

Step 145: returning a determination result that the currently
input stroke and the previously input stroke probably
belong to a same character; and

Step 146: returning a determination result that the currently
input stroke and the previously input stroke do not
belong to the same character.

5. The multi-character continuous handwriting input

method as in claim 1, wherein

the multi-character continuous handwriting input method
is a left-to-right handwriting input method that inputs
characters from the left-hand side to the right-hand side.
6. The multi-character continuous handwriting input

method as in claim 3, wherein

the multi-character continuous handwriting input method
is a left-to-right handwriting input method that inputs
characters from the left-hand side to the right-hand side.
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